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CLAIMS 



Use \ of a polymer comprising water-soluble 
units\ and units with an LCST, the units with 
an LCSfT having in water a demixing temperature 
of froT\ 5 to 40°C at a concentration of 1% by- 
mass m vvater, to lower the surface tension or 
the inte2^ace tension of water. 



Use accorcJ^ng to Claim 1, in which the 
lowering of\ the surface tension or of the 
interface teVsion of water is of at least 
15 mN/m for ^ concentration of polymer in 
water of 0.1% mass in the temperature range 
from 5 to 80^C, 



Use according ti 
lowering of the^ 
interface tensi/on 
20 mN/m for a Xcon* 
water of. 0.1% by 
higher than the dei 
units with an LCST 



Claim 1, in which the 
ice tension or of the 
iter is of at least 
\entr^tion of polymer in 
)/en the temperature is 
^ing temperature of the 
t this concentration. 



Use of a polymer comprising water-soluble 
units and units with an ^jCST, the units with 
an LCST having in water a Remixing temperature 
of from 5 to 40°C at a concentration of 1% by 
mass in water, to manufacture a foam. 



Use of a polymer comprisir\q water-soluble 
units and units with an LCST, \ the units with 
an LCST having in water a demixing temperature 
of from 5 to 40 °C at a concentration of 1% by 
mass in water, to manufacture W foam, also 
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comprising a foaming surfactant at 
concenf:ration of less than or equal to 5% by- 
mass . 



10 



Use of >a polymer comprising water-soluble 
units and\units with an LGST, the units with 
an LCST hav\Lng in water a demixing temperature 
of from 5 tA 40^C at a concentration of 1% by 
mass in wateA to manufacture an emulsion free 
of additional emulsifying surfactant or 
containing ^n additional emulsifying 

surfactant at a\ concentration of less than or 
equal to 1% by ma^s. 



15 



20 



Foaming compdsition comprising an aqueous 
phase containing a\ polymer comprising water- 
soluble units and \un its with an LCST, the 

ivm^ in water a demixing 
frdm 5\ to 40°C at a 



units with'" an LCSJ 
temperature of 
concentration of 1- 



mass 



lin water. 



25 



30 



Foaming compos i t ion 
which the polymer is ii 



comprising 



\ording to Claim 7, in 
the form of a block 
a ter- soluble units 



35 



polymer 

al^^ernating with units wiAh an LCST, or in the 
form of a grafted polymer whose backbone is 
formed from water-solubl^ units and which 
bears grafts consisting of linits with an LCST, 
this structure possibly \ being partially 
crosslinked, or alternatively in the form of a 
grafted polymer whose backboiis is formed from 
units with an LCST and whifch bears grafts 
consisting of water-soluble\ units, this 
structure possibly bein^ partially 

crosslinked. 
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Foarrt^ng composition according to either ^ of 
Clain^ 7 and 8, in which the water-soluble 
units \ are obtained by free-radical 
polymeinLzation of at least one monomer chosen 
from: 



10 



(meth) Acrylic acid; 

vinyl monomers of formula (I) below: 



H\C: 



(1) 



15 



20 



25 



30 



in which: 

R is chosen fdrom H, -CH3, -C2H5 or -C3H7, and 
X is chosen fsom: 

- alkyl oxidesX of -OR' type in which R' is 

branched, saturated or 
hydrocarbon radical 
to 6 carbon atoms. 



a linear 
unsatur 
contain 
optional 



ng 



f r®m 



halogen ato 
or fluorine 
sulphate 
hydroxyl 



SO4 
'(-OH) 



sub^titu^^ed with at least one 
fe , bromine , chlorine 
a sulphonic (-SO3"), 
phosphate (-PO4H2) ; 
primary amine (-NH2); 
secondary amine (VnHRi) , tertiary amine 
(-NR1R2) or quaternary amine (-N'"RiR2R3) 
group with Ri, \r2 and R3 being, 
independently of eaoh other, a linear or 
branched, saturated or unsaturated 
hydrocarbon radical \containing 1 to 6 
carbon atoms, with thte proviso that the 
sum of the carbon atoms of R' + Ri + R2 + 
R3 does not exceed 7; and 
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10 



15 



20 



25 



30 



-NHR4 and -NR4R5 groups in which-^Ri 
arJd R5 are, independently of each^other, 
liiT^ar or branched, saturated or 
uns^turatea hydrocarbon , radicals 

conta^ining 1 to 6 carbon atoms, with the 
proviso that the total number of carbon 
atoms Vn R4 + R5 does not exceed 7, the 
said K4 and R5 optionally being 
substituted with a halogen atom (iodine, 
bromine, \ chlorine / or fluorine) ; a 
hydroxyl \ (-OH); / sulphonic (-SO3"), 
sulphate \(-S04")/ phosphate ("-PO4H2); 
primary amme (-NH2) ; secondary amine (- 

\ r 

NHRi) , tertVLary amine (-NR1R2) and/or 
\ / 

R2 



quaternary amine ( -N"*"RiR2R3) group with 
and/ ^3 being, independently of 

other, 

/ 

saturated 



Ri. 
each 



/ 

radical' / 
with yth^ 



a linear or branched, 
nsaturated hydrocarbon 
:ontair\ingXl to 6 carbon atoms, 
proviteo tlr^t the sum of the 
Rs + Ri + R2 + R3 



35 



carbon 
/ 

does not exc 

/ 

maleirc anhydride ; 
ita^conic acid; 

viriyl alcohol^f formitla CH2 = CH0H; 
ydnyl acetate of formuVLa CH2=CH-OCOCH3 ; 
N-vinyllactams such a* N- vinylpyrrolidone , 
N-vinylcaprolactam and W-butyrolactam; 
vinyl ethers of formulk CH2 = CHOR6 in which 
Rg is a linear or branched, saturated or 
unsaturated hydrocarbon \ radical containing 
from 1 to 6 carbon atoms] 
water-soluble styrente derivatives, 

especially styrene sulphonate; 
dimethyldiallylammonium cnloride ; and 



SP 18947 MDT 



60 



[inylacetamide , 




composition according to eife'her of 



/ 



10 . Foamil _ 

ClaimsX 7 and 8, in which the water-soluble 
units cbnsist totally or partially of one or 
more of \he following components; 



10 



15 



20 



water- sfcluble polyurethanes / 



/ 



xanthan gum, 



/ 



/ 



and especially 



alginatesX and derivatives thereof such as 
propylene )alycol alginate, 
cellulose \ derivatives 
carboxymethVlcellulc^se , 
hydroxypropy)j 
hydroxys t hy 1 
hydroxyet 
galactomannans 
as konja 



cellul^ose , 
illi^lose 
(;ulose , 



and 



quaternized 



ma 



derivatives thereof such 
gum , hydroxypropylguar , 
odified with sodium 
groups , and 
thyl ammonium guar 



gum. 
hy dr oxyp rb^^l 
methylcarboS 
hydroxypropyltj 
chloride / 
polyeth^l^neimine . 

25 11. Foaming /composition according to any one of 
Claims , 7 to 10, in wQiich the water-soluble 
units / have a molar\ mass ranging from 
1000 g/mol to 5 000 ©00 g/mol when they 
constitute the water-saluble backbone of a 

3 0 grafted polymer, or a molar mass ranging from 

500 g/mol to 100 O0o\g/mol when they 
constitute one block of a multiblock polymer 
or when they constitute\ the grafts of a 
grafted polymer. 

35 
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12 . Foaming composition according to any one^of 
Claimte 7 to 11, in which the units wich ^an 
LCST consist of one or more of the following 



polymers 



10 



15 



20 



25 



30 



polyeth>Brs such as polyethylene oxide 
(PEO) , polypropylene oxide (PPO) and random 
copolymer ai of ethylene oxide (EO) and of 
propylene oxide (PO) , / 
polyvinyl methyl ethers,/ 

polymeric \ N- substituted acrylamide 
derivatives \ such*^ as poly-N- 

isopropyl acrylamide/ poly-N-ethylacrylamide 
and copolymers Nof/N-isopropylacrylamide or 
of N-ethylacryl^^^u^^ of a vinyl monomer 

corresponding/tp formui^ (I) given in Claim 
9, or of al /monQmer chosen from maleic 
anhydride, it'au^onicA acid A vinylpyrrolidone , 
styrene and \ its/ derivatives, 

dimethyldiallylamrhtsn^^^ chloride, 
vinylacet.amide, vafnw- ethers and vinyl 
acetate derivatives; aVid 

polyvinylcapr<51actam \and copolymers of 
vinylcaprolactam and ®f a vinyl monomer 
corresponding to formula (I) given in Claim 
9, or of a monomer qhosen from maleic 
anhydride, itaconic acid,\ vinylpyrrolidone , 
styrene and its\ derivatives, 

dimethyldiallylammonium \ chloride , 

vinylacetamide , vinyl etchers and vinyl 
acetate derivatives . 



35 



13. Foaming composition according \ to any one of 
Claims 7 to 11, in which the\ units with an 
LCST consist of polypropylene oxides of 
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formula (PPO)n with n being an integer from 



to 51 
(EO) 
by the 



or random copolymers of ethylene^^oxide 
id of propylene oxide (PO) , represented 
Lormula: / 



(EO)„(PO)n 



10 



in which m i^^ an integer ranging from 1 to 4 0 
and preferabXv from 2 to 20, and n is an 



integer rangii 
from 2 0 to 50 . 



20, 

from 10 to /so and preferably 



./ 



14 



15 



15 



20 



25 



Foaming composit:kon acc^ording to Claim 13, in 
which the molar mass c^i the units with an LCST 
is from 500 to 53 00 ,g/mol and preferably from 



1500 to 4000 g/r 



/ 



7 



ling to Claim 12 , in 
SST consist of poly- 
-Nj-ethylacrylamide or 
:rylamide or of N- 
monomer corresponding 
m Claim 9, or of a 
monomer chosen fr<5rn maletc anhydride , itaconic 
acid, v/inylpyrrolidone ; \ styrene and its 
derivatives , dimethyldiallylammonium chloride , 
vinylacetamide , vinyl alco&hol, vinyl acetate, 
vinyl ethers and vinyl acetiate derivatives. 



Foaming compos: 
which the units/ \ 
N- isopropylamide or' 
a copolymer ofe N-isoprV 
ethylacrylamide and o 
to formula'' (I) 



30 16. Foaming composition according to Claim 15, in 
which the molar mass of the \units with an LCST 
is from 1000 g/mol to 500 000 g/mol and 
preferably from 2000 to 50 Oo\o g/mol 
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10 



17 . Foaraing composition according to any one of 
Claims 7 to 11, in which the units with an 
LCST lEonsist of a polyvinylcaprolactam or ^a 
copolymer of vinylcaprolactam and of a vinyl 
monomer Corresponding to formula (I) given in 
Claim 9,\or of a monomer chosen from maleic 
anhydride A itaconic acid, vinylpyrrolidone , 
styrene \ and its derivatives, 

dimethyldiai^lylammonium chloride , 

vinylacetamide , vinyl alcohol, vinyl acetate, 
vinyl ethers and vinyl acetate derivatives. 



15 



18. Foaming composition according to Claim 17, in 
which the molar Vass of the units with an LCST 
is from 1000 toXsOO OO'O g/mol and preferably 
from 2000 to/S^~00rav^/mol . 



20 



19. Foaming composition accsording to any one of 
Claims 7 to 1^, ^/iA whrtrh the proportion by 
mass of the unit^^swiVh am LCST of the polymer 
is from 5 to 7^0%, p^^^^irably from 20 to 65% 

30 to 60% relative to 



25 



20 . 



30 



21 



and better stiTl fr^ 
the polymer , 



/ 



35 



Foaming composition according to any one of 
Claims 7 / to 19, in \ which the demixing 
temperature of the units\with an LCST is from 
5 to 40/^C for a concentration of the units 
with an/LCST in water of l\% by mass. 

/ \ 
Foaming composition according to any one of 

Claims 7 to 20, in which the concentration by 

mass of polymer in the aqueous phase is less 

than or equal to 5% and preferably from 0.01% 

to 5%. 
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22. Foaming composition according to any y'' one 
Claims^ 7 to 21, in which the aqueous - phase 
also c?pmprises a foaming surfactant in a 
concentration not exceeding 5% by mass. 



23 



10 



15 



24 



20 



25 25 



30 



Oil-in-wat^r emulsion comprising an aqueous 
phase and oily phase dispersed in the 

aqueous phaae, in which the aqueous phase 
comprises a Rolymer comprising water-soluble 
units and unit^^ with an LGST, the units with 

water a demixing temperature 



an LCST having 
of from 5 to 4 0 
mass in water. 



n 



C at a c'oncentration of 1% by 



/ 



/ 



Water-in-oil-in-w aoer / emulsion comprising a 



water-in-oil emilj 
aqueous phase A in Awhi 
phase comprises\a/ polyme 
soluble units and>sui^its 
units with an LCST h^ 
of/ froi; 



temperature 



/ 



ispersed in an outer 
the outer aqueous 
comprising water- 
ith an LCST, the 
in water a demixing 
5 to 40°C at a 
ass in water. 



35 



concentration o^f 1 

Emulsion according to Claim 23 or 24, in which 
the polymer is in the form of a block polymer 
comprising water-soluble\ units alternating 
with units with an LCST, pr in the form of a 
grafted polymer whose bacllbone is formed from 
water-soluble units and Which bears grafts 
consisting of units with an LCST, this 
structure possibly being partially 

crosslinked, or alternatively in the form of a 
grafted polymer whose backbone is formed from 
units with an LCST and which bears grafts 
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consist\ng of water-soluble units, this 
structure^ possibly being partia^l'ly 

crosslink^ 

26. Emulsion according to any one of Claims 23 to 
25, in whicigi the water-soluble units are 
obtained by ff^e-radical polymerization of at 
least one monomer chosen from: 



10 



(meth) acrylic fecid; 
vinyl monomers of formula (I) below: 



:CR 



(I) 



15 



20 



25 



30 



in which: 

R is chosen f^om/H 
X is chosen fltom: 

- alkyl oxides 

/' 

a linear / or 



3 # 



:C2H5 or -C3H7, and 



f -OrV typ€ 



unsaturated 
containi^ng f] 
optionally 
halogen atom 



or 



/ 

fluorine) ; 



in which is 
saturated or 
ocarbon radical 
o 6 carbon atoms, 
)stitutefl with at least one 
( iodine ,\ bromine, chlorine 



7 



iuj 



sulphate 

hydroxyl 

secondary amine 
/ 



Iphonic ( -SO3' ) , 
(-SO4") , phbsphate (-PO4H2) ; 
(-OH); primary amine (-NH2); 

(-NHRi)\ tertiary amine 
or quaternary \amine (-N'^RiR2R3) 



(^'NRiRs) 

group with Ri, R2 knd R3 being, 
/independently of each other, a linear or 
branched, saturated oV unsaturated 
hydrocarbon radical containing 1 to 6 
carbon atoms, with the proviso that the 
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10 



15 



20 



25 



30 



/ 

s\}m of the carbon atoms of R4 + Ri + ,^2 + 
R3 Soes not exceed 7; and /"^ 
-NHaX -NHR4 and -NR'Rs groups in which R4 
and are, independently of each other, 
lineait or branched, saturated or 
unsatulrated hydrocarbon radicals 

containing 1 to 6 carbon atoms, with the 
proviso Vhat the total number of carbon 
atoms in\R4 + R5 does ' not exceed 7, the 
and R5 ' optionally being 
with a halogen atom (iodine, 
shlorine or fluorine) ; a 
-OH); sulphonic (-SO3"), 
(-^64"); phosphate {-PO4H2); 
-NH2) ; secondary amine (- 
imine (-NR1R2) and/or 
I'^RiR2R3) group with 



said R4 
substitut 
bromine , 
hydroxy 1 
sulphate 
primary 
NHRi) , te 



amj 



irtiasy 



quaterna: 



amiiae 



jeing 



independently of 
me^r or branched, 
ated hydrocarbon 
1 to 6 carbon atoms, 
that the sum of the 
R5 + Ri + 



R2 



R3 



Ri/ R2 / anc 

each 'other, 

saturated or ut 

radical containij 

with the proviso 

carbon atoms of R4 

does not exceed 7; 
maleic anhydride; 
, itaconic acid; 

vinyl alcohol of f ormula\ CH2 = CHOH; 
vinyl acetate of formula \cH2 = CH-OCOCH3 ; 
N-vinyllactams such as N-vinylpyrrolidone , 
N-vinylcaprolactam and N-fc>utyrolactam; 
vinyl ethers of formula ClU=CHOR in which Rs 
is a linear or brancheife, saturated or 
unsaturated hydrocarbon rc 
from 1 to 6 carbon atoms ; 



dical containing 
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A 



wate 



•soluble 



styrene 



derivatives, 



espeoially styrene sulphonate; 
dimetlwldiallylammonium chloride; and' 
vinylao^t amide . 



/ 



10 



27. Emulsion ac(3^ording to any one of Claims 23 to 
25, in whicti the water-soluble units consist 
totally or partially of phe or more of the 
following components: y 



polyurethanes , 



15 



20 



25 



/ 



water- soluble 
xanthan gum, 

alginates and \ derivatives thereof such as 

alginate. 



propylene glye^ 
cellulose de 
carboxymethylcel^Ailose , 
hy dr oxyp r 9pVlc e 1 
hydr oxy e t'hy lax: e 1 1 u 1 o s e 
hydr ox^e'^t hy 1 c^l 1 u l\c 
galactomannans 
as konjac gum, guai 
hydroxypropylguar 
me t: hy 1 c a r boxy^/^ e 



Lvatives and especially 



and 



quaternized 



'iva\tives thereof such 
hydroxypropylguar , 
imodified with sodium 
groups, and 



hydroxypropyltrimethylammonium 
;Chloride, and 



guar 



/ 



/ polyethyleneimine 



28. /Emulsion according to any one of Claims 23 to 
'27, in which the water-soluble units have a 
3 0 / molar mass ranging flrom 1000 g/mol to 

5 000 000 g/mol when they constitute the 
water-soluble backbone of\ a grafted polymer. 



or a molar mass ranging] 
100 000 g/mol when they cj 



from 500 g/mol to 
istitute one block 
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/ 

of a \ multiblock polymer or when -' t'hey 
constitute the grafts of a grafted polymer/ 



29. Emulsion according to any one of ^.Claims 23 to 
28, in whicK the units with an LCST consist of 



one or more 



the following polymers; 



10 



15 



20 



25 



30 



polyethers \ such as polyethylene oxide 
(PEO) , polypropylene oxide (PPO) and random 
copolymers on ethylene oxide (EO) and of 
propylene oxide (PO) , 
polyvinyl methyV ethers, 

polymeric NV substituted acrylamide 

derivatives \ such as poly-N- 

isopropylacrylamiffle, poly-N-ethylacrylamide 
and copolymers of \ N-isopropylacrylamide or 
of N-ethyl^cryi.ami^^,.and of a vinyl monomer 
correspon'^ing ito formul^(I) given in Claim 
9, or /of a \ionom^r cmpsen from maleic 



''inylpyrrol idone , 
derivatives , 
chloride , 
ethers and vinyl 



anhydride, itacom 
styrehe and 
dime't hy 1 d i a 1 ly 1 ammon j 
vinylacetamide , 
acetate derivatives; anV: 
polyvinylcaprolactam and copolymers of 
vinylcaprolactam and oc a vinyl monomer 
corresponding to formulaV (I) given in Claim 
9, or of a monomer chosen from maleic 
anhydride, itaconic acid, I vinylpyrrolidone , 
styrene and its\ derivatives, 

dimethyldiallylammonium \\ chloride , 

vinylacetamide, vinyl e^^hers and vinyl 
acetate derivatives . 
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30. Emulsiom according to any one of Claims 23 to 
28, in vttiich the units with an LCST consist of 
polypropylene oxide of formula (PPO)n with n 
being an Vnteger from 10 to 50, or random 
copolymers \of ethylene oxide (EO) and of 
propylene oi^ide (PO) , represented by the 
formula : 



10 



15 



20 



25 



30 



(EO)m(PO)n 

in which m is an Vnteger ranging from 1 to 4 0 
and preferably frbm 2 to 20, and n is an 
integer ranging frd^n 10 to 6 0 and preferably 
from 20 to 50 . 

31. Emulsion according toXciaim 30, in which the 
molar mass of the units with an LCST is from 
500 to 5300 g/mol ^jad— pi^ef erably from 1500 to 
4000 g/mol. 

32. Emulsion according to Claim 29,\ in which the 
units with an LCSTv consist \ of poly-N- 
isopropylacrylamide or pQlx-N-es^yl^c 

or a copolymer of isoprom?T^mide or of N- 
ethylacrylamide and of a moru^er corresponding 
to formula (I) given in/ Claim 9, or of a 
monomer chosen from maleic anhydride, itaconic 
acid, vinylpyrrolidone , stynene and its 
derivatives , dimethyldiallylammdnium chloride , 
vinylacetamide, vinyl alcohol, vinyl acetate, 
vinyl ethers and vinyl acetate derivatives. 



33. Emulsion according to Claim 32, o.n which the 
molar mass of the units with an LcST is from 
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10 



15 



35 . 



20 



36 



25 



30 



lOOBl g/mol to 500 000 g/mol 
from>2000 to 50 000 g/mol. 



34. Emulsioi\ according to any one of Claims^23 to 



28, in wh\ch the units with an LCST consist of 

copc^l^mer 



a polyvinyl cap rolactam 



vinylcaprolactam 

correspondingly to formula (I) given in Claim 9, 
or of 



itaconic acid, \ vinylpyrrolidorie , styrene and 



its 



derivati 




and preferably 



vinyl 



of 

monomer 



chosen from maleic anhydride. 



dimethyldiallyl ammonium 



chloride, vinylacetamide , vinyl alcohol, vinyl 
acetate, vinyl ^thers ^ and vinyl acetate 
derivatives . 



Emulsion accordi 
molar mass of 
1000 to 500 000 
to 50 000 g/mol / 



Claim 34, in which the 
uni^s^with an LCST is from 
ferably from 2000 



Emulsion according to arv^ 
35, in which the 
units with"' an LCST of the 



70 



20 



of Claims 23 to 
on by mass of the 
olymer is from 5 to 
to 65% and better 



preferably from 
still f/Tom 30 to 60% relativ^e to the polymer. 

/ 

37. Emuls'^ion according to any ouh of Claims 23 to 
3 6,/ in which the demixing temperature of the 



y 



units with an LCST 
/ 

concentration of the 



/ 



water of 1% by mass, 



is from 
units 



38 




to 40*=*C for a 
ith an LCST in 



Claims 23 to 



Emulsion according to any one ^^u.^ 
37, in which the concentratioVil by mass of 
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polVmer in the aqueous phase is less than or 



equa\ to 5% and preferably from 0.01% to 5%' 



/ 



39 . 



Emulsic 
38 , in 



according to any one of Claims 2 3 to 
lich the aqueous phase alsO' ^comprises 
an emulsifying surfactant at a concentration 
not exceeding 1%. / 



40. Emulsion according to any one of Claims 23 to 

10 39, also comprising a gelling agent. 

/ 

41. Cosmetic use \ of the' foaming composition 
according to aky one/ of Claims 7 to 22, for 
cleansing and/cir removing make-up from the 

15 skin, includingApfeJae scalp, the nails, the 

hair, the eyelasmes, ^;lie eyebrows, the eyes, 
mucous membrknes \ and ^emi-mucous membranes, 
and any other -a^eaxof bodV or facial skin. 



20 



42 . 



25 



43 



30 



Cosmetic use of a 
to any one of Cla 
caring for, prote 
skin and/or 



:ir\g 



ody 



ic emulsion according 
23 to 40, for treating, 
and/or making up facial 
kin, mucous membranes 



(lips,), the scalp and/pr keratin fibres. 

Cosmetic process for cleansing and/or removing 
make-up from the skin A the scalp and/or the 
hair, characterized in tlhat the composition of 
the invention is applied! to the skin, to the 
scalp and/or to the hair, in the presence of 
water, and the foam formed and the soiling 
residues are removed by rinsing with water. 
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